Melting points were determined using a Yanagimoto Micro Point Apparatus.
Preparation of 1,2-bis(pinacolatoboryl)benzene (1d)
To a Schlenk tube (20 mL) were added PdCl 2 (MeCN) 2 (26 mg, 2.0 mol%) and SPhos (0.16 g, 8 .0 mol%). The Schlenk tube was capped with a rubber septum and then evacuated and purged with argon. The evacuation-purge operation was repeated twice. To the tube was added 1,4-dioxane (6.0 mL), 1,2-dibromobenzene (1.63 g, 0.82 mL, 5.0 mmol), NEt 3 (3.04 g, 4.18 mL, 30.0 mmol), and pinacolborane (2.18 mL, 1.92 g, 15.0 mmol) in this order with syringes, respectively, through the septum. The reaction mixture was heated to 110 °C and the progress of the reaction was monitored by gas chromatography. After the consumption of the dibromide was confirmed, the reaction mixture was then allowed to cool to room temperature. The resulting solution was filtered through a thin pad of Celite with ethyl acetate as the eluent. The organic solvent was removed under reduced pressure to give the crude product which was purified by column chromatography on silica gel followed by recrystallization from hexane at -20 °C, giving rise to 1,2-bis(pinacolatoboryl)benzene (1d, 0.83 g, 51%) as a colorless solid.
Mp: 107.1-107.6 °C. TLC: R f 0.20 (hexane/AcOEt 15:1).
1 H NMR (400 MHz, CDCl 3 ): δ 1.38 (s, 24H), 7.34-7.40 (m, 2H), 7.62-7.67 (m, 2H); 13 C NMR (100 MHz, CDCl 3 ): δ 25. 0, 83.8, 129.0, 133.3. IR (KBr): ν = 3050, 2978 , 2934 , 1593 , 1562 , 1495 , 1379 , 1371 , 1344 , 1329 , 1306 , 1271 , 1165 , 1146 , 1105 , 1053 Typical procedure for double cross-coupling reaction of 1 with vic-Bromo(bromo)arenes A Schlenk tube (80 mL) was charged with Pd(PPh 3 ) 4 (58 mg, 0.050 mmol), 1a (0.52 g, 1.2 mmol), 2a (0.31 g, 1.0 mmol), and Cs 2 CO 3 (1.96 g, 6.0 mmol). The tube was then capped with a rubber septum, evacuated, and purged with argon. The evacuation-purge operation was repeated twice. To the tube were added THF (20 mL) and H 2 O (0.90 mL, 50 mmol) at room temperature. After stirred at room temperature for 5 min, the solution was heated at 60 °C for 48 h. The mixture was allowed to cool to room temperature, and diluted with AcOEt (20 mL). The resulting solution was washed with saturated aqueous NH 4 Cl solution (20 mL) and the aqueous layer was extracted with AcOEt (40 mL x 3). The combined organic layer was washed with saturated aqueous NaCl solution (20 mL), dried over anhydrous MgSO 4 , and concentrated in vacuo. Silica gel column chromatography (hexane/AcOEt 40:1) gave 2,3-diphenyl-1H-indene (3aa, 0.26 g, 75% yield) as a colorless solid. 123.4, 124.9, 126.3, 126.8, 127.2, 128.0, 128.1, 128.6, 129.2, 135.9, 136.4, 139.7, 140.9, 142.2, 146.7. IR (KBr): ν = 3057, 3019, 1487 , 1458 , 1442 43.6, 83.7, 125.0, 125.4, 126.3, 127.1, 127.27, 127.29, 127.4, 129.0, 129.5, 130.2, 132.2, 139.3, 141.2, 141.4, 149.7 . IR (KBr): ν = 3431, 3055, 3021, 2974, 2930, 2911, 1589, 1566, 1494, 1439, 1379, 1350, 1314, 1271, 1172, 1111, 1026, 1007, 970, 951, 936, 856, 750 7, 40.8, 83.7, 125.4, 126.2, 126.4, 127.0, 127.3, 127.4, 128.8, 129.0, 129.5, 130.2, 134.1, 137.5, 141.2, 141.4, 149.7. IR (KBr): ν = 3075, 3055, 3017, 2980 , 2928 , 2909 , 1607 , 1595 , 1485 , 1472 , 1443 , 1377 , 1371 , 1343 , 1319 , 1290 , 1269 , 1206 , 1142 , 1111 , 1084 , 1036 107.8, 119.9, 120.6, 126.65, 127.74, 127.8, 128.2, 128.3, 128.9, 129.0, 131.0, 134.7, 135.2, 139.1, 142.4, 145.2, 151.1. IR (KBr): ν = 3435, 3067, 3067, 3055, 3028, 2215 , 1605 , 1485 , 1464 , 1443 , 1429 , 1250 , 1215 , 1207 9, 110.3, 115.0, 127.0, 127.3, 128.0, 128.1, 128.5, 128.6, 135.5, 135.9, 136.9, 143.8, 145.1, 152.6. IR (KBr): ν = 1595 , 1495 , 1481 , 1468 , 1440 , 1404 , 1383 , 1221 , 1152 , 1142 , 1072 , 1031 13 C NMR (100 MHz, CDCl 3 ): δ 38. 5, 119.2, 127.42, 127.43, 128.06, 128.13, 128.3, 129.6, 130.2, 134.0, 135.6, 135.9, 139.9, 145.3, 147.7, 163.8. IR (KBr): ν = 3045, 2897 , 2879 , 2851 , 2774 , 1599 , 1587 , 1564 , 1489 , 1443 , 1414 , 1393 , 1196 55.07, 55.13, 113.4, 114.1, 119.8, 123.3, 124.4, 126.2, 128.2, 129.1, 129.2, 130.3, 137.7, 140.1, 141.9, 147.1, 158.2, 158.5. IR (KBr): ν = 3069, 3050, 3038, 3013, 2272 , 1601 , 1516 , 1505 , 1462 , 1283 , 1242 , 1177 , 1044 , 1028 122.5, 123.0, 123.3, 124.1, 124.40, 124.44, 125.4, 125.5, 126.1, 126.58, 126.62, 126.7, 128.9, 129.4, 129.6, 130.5, 134.2, 139.8, 143.1, 143.7 119.2, 126.6, 127.2, 128.0, 128.1, 128.6, 129.2, 135.9, 136.6, 140.0 (2C), 140.6, 145.4. IR (KBr): ν = 3437, 3077, 3057, 3028, 3019, 1607 , 1597 , 1495 , 1485 , 1441 , 1389 , 1364 , 1333 
